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RETORTABLE EXTENDED SHELF LIFE FOOD CONTAINER 



This invention was made with government support under 
contract no. DAAK60-93-0041 and DAAK60-92-0014. The 
government has certain rights in this invention. 

FIELD OF THE INVENTION 

The present invention relates to extended shelf life food 
storage containers. More particularly, the present invention 
relates to retortabie extended shelf life food storage containers 
suitable for microwave use. In certain embodiments the 
container is dual ovenable, i.e., are able to be heated in 
conventional ovens as well as microwave ovens. 

BACKGROUND OF THE INVENTION 

Thermostabilized foods have successfully been used to 
feed military personal at fixed locations where freshly prepared 
standard mess hall food is not available. These meals are 
presently packaged in sealed epoxy-lined metal trays designed to 
hold 100 to 120oz of a single product. Each tray feeds 12 to 
18 people and is engineered to provide a shelf life of a minimum 
of three years without refrigeration. These trays have a number 
of limitations. The primary limitation is related to the container's 
unique size and material of construction, i.e., metal. Thus, 
making the trays not only heavy but also not suitable for 
microwave use. 
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Thermostabilized foods are gaining popularity in the 
commercial market as well, and thus has initiated interest ir» 
single and multiple serving extended shelf life food contained 
which are retortable, i.e. able to withstand autoclaving in s*am 
at 275°F for 30 minutes. There is also interest in developing 
extended shelf life containers for foods that are not 
thermostabilized but are susceptible to air and water exposure . 
Such foods include, for example, bread, crackers and coolctes. 

There are two major categories of such containers: 1. 
trays and 2. cups, cans and buckets. Trays are rectangular in 
shape, hold about 7 to 30 oz. and are used for entrees, 
vegetable servings and diet supplements, as well as for pet 
foods. Plastic trays use a structure of PET or PP and a barri er 
layer of EVOH or PVDC sandwiched in between. Metal trays are 
made from aluminum. The primary advantages of plastic »ver 
metal is the use of plastic in microwave ovens, as well as 
consumer preference for plastic packaging and reduced weight. 

Cups, cans and buckets are typically cylindrical in shape, 
or have an axisymmetrical truncated cone shape. Sizes range 
from about 6 to 16 oz. Shelf stable plastic cans are mainly used 
for dietary supplements, while plastic cups and buckets are used 
for soups, stews and baby foods. Metal cans are widely used 
for soups, vegetables and pet foods. As with plastic trays, the 
plastic buckets can be used with microwave ovens, while the 
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plastic cups and cans provide better consumer acceptance than 
metal in certain applications. 

* 

Both of the major categories of plastic containers are 
made by thermoforming a multilayer sheet. In this process the 
multilayer sheet is coextruded or laminated, then cooled, and 
stored on a roll. In a secondary operation, the sheet is heated 
and the trays, cups, cans or buckets are thermoformed by any 
one of a number of techniques known in the art. One 
manufacturer, American National Can (ANC), has described a 
proprietary method, different from thermoforming. The ANC 
method uses multilayer injection molding where cups, cans or 
buckets are formed by injecting several types of plastic, 
including the barrier plastic, into a closed mold, and creating the 
multilayer structure in this step. Blow Molding Handbook, 
Rosato and Rosato, Hancer 1 989, pages 49-50. 

There is a desire to develop extended shelf life food 
containers that are less expensive to produce than conventional 
extended shelf life containers. In addition, to allow the 
consumer a choice in food preparation methods, there is a 
demand for extended shelf life food containers that are also dual 
ovenable, i.e., are able to be heated in conventional ovens as 
well as microwave ovens. 

A number of microwavable and dual ovenable trays are 
known. See for example U.S. Patent Nos. 4,996,086 and 
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4,896,772. However, these containers are expensive to 
produce and none provide a suitable shelf life. 

It would be desirable to have a food storage container 
that was retortable, microwavable, provided at least a one year 
shelf life and can be produced at a lower unit cost than 
conventional extended shelf life containers. 



It would be desirable to have such a food storage 
1 0 container that provided at least a three year shelf life. 



It would further be desirable to have such a food storage 
container that was also capable of being used in a conventional 
oven. 



SUMMARY OF INVENTION 



The present invention relates to a retortable multilayer 
food storage container suitable for microwave use that provides 
significant shelf-life improvement over prior containers. In a 
20 preferred embodiment, the multilayer food storage container of 

the present invention is dual ovenable. 



The present inventors have discovered that the thickness 
of the barrier layer of the multilayer container of the present 
25 invention comprising a liquid crystal polymer (LCP) film needed 

in order to obtain a three-year shelf life is about 2 to about 5 
times thinner than a conventional ethylene-vinyl alcohol barrier 
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layer and over 1 0 times thinner than a conventional 
polyvinylidene chloride barrier layer. This substantial down- 
gauging enhances processability and reduces unit container 
cost. In addition, the container structure of the present 
invention is far simpler than traditional multilayer barrier 
constructions, further improving container economics. 

The retortable multilayer container of the present 
invention comprises a receptacle and lid having at least a barrier 
layer comprising an LCP film and inner food contact layer 
comprising at least one thermoplastic material. The receptacle 
has a base portion and a sidewall portion extending from the 
base portion defining a storage compartment. The storage 
compartment has a filling volume from about 0.03 to about 20 
liters. The receptacle may be in the form of a tray, cup, bowl, 
tub or bucket. The tray may be designed as a simple tray or a 
multi-compartment tray. The receptacle may further have a lip 
portion extending from the sidewall portion providing an area for 
the lid to rest. 

The receptacle may be used with a lid having a 
corresponding structure or, though not preferred, with a 
conventional extended shelf life lid. Likewise, the lid may be 
manufactured separately and used with conventional containers. 
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LCP film and may range from about .25 mils to about 20 mils. 
Preferably, about 1 mil to about 10 mils. The LCP film is 
preferably multiaxially oriented. 

5 Thermoplastic materials suitable for use in the present 

invention are include polypropylene, polyethylene, polyethylene 
terephthalate) (PET) {homopolymers and copolymers), 
poly(butylene terephthlate) (PBT), PETG (PET modified with 
cyclohexanedimethanol (CHDM)), PCTA copolymers (a polymer 
10 of CHDM and terephthalic acid with another acid substituted for 
a portion of the terephthalic acid), APET (amorphous 
polyethylene) terephthalate, CPET (cystallizable PET), PCPT 
(copolyester containing propylene glycol), PEN (polyethylene 
naphthalate), and PBN (polybutylene naphthalate). Preferred 
1 5 thermoplastic materials include PET homopolymers and 

copolymers containing terephthalic acid and isoterephthalic acid, 
and PCTA. Especially preferred thermoplastic materials include 
Eastman Kodak Company's Kodar® or Eastar® A 150, Kodar® or 
Eastar™ 9921. Kodapak® or Eastapak*" 7352, Kodar® or Eastar™ 
20 9921 W and Eastman*" 1339; Shell's Traytuff'" 8006; DuPont's 
Crystar™ 1927 and Selar" PT7067; and Shell's Traytuff" CPET. 
A combination of crystalline poly (ethylene terephthalate) and 
amorphous polyethylene terephthalate) may also be used. 
Blends and alloys of thermoplastic materials may be used. 



25 



In producing the dual ovenable embodiment of the present 
invention it is necessary to select a thermoplastic material that 
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can withstand conventions, oven temperatures. Oy—hdFnST 
(CPET ) is a preferred thermoplastic material for such 



applications 



Preferred thermotropic LCPs used to produce the LCJ ff S i m 
• inc ,ude wholly or partially aromatic polyesters or copolyes*r s . 
Particularly preferred copolyesters include VECTRA® (Hoeo^ 
Ce.anese), XYDAR'" (Amoco Performance Products) and 
ZENITE~ (E.I. duPont de Nemours). 

Other preferred thermotropic liquid crystal polymers 
include SUM.KASUPER® and EKONOL™ (Sumitomo Chemist) m 
DuPont HX-; RODRUN* (Unltkri and GRANLAR™ (Granrrt>nt> . 

nn|FF prcrRiPTION OF THF DRAWINGS 

FIG. 1 is a sectional view of one embodiment of tlie 
multilayer container of the present invention. 

FIG 2 shows a sectional view of a portion of a multilayer 
receptacle that is the subject of the present invention. 

FIG. 3 shows tray dimensions of one embodiment of the 
present invention. 

FIG 4. shows an ultrasonic spot welding horn used in the 
Example with dimensions related to sheet thickness. 
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DETAILEP DESCRIPTION OF THE INVENTION 

The retortable multilayer container according to the 
invention is explained with reference to the drawings. As 
shown in Fig. 1, the multilayer container 10 of the present 
5 invention comprises a receptacle 12 and lid 14 each having a 

barrier layer 1 6 comprising a thermotropic liquid crystal polymer 
(LCP) film and inner food contact layer 18 comprising at least 
one thermoplastic material. The receptacle 1 2 has a base 
portion 20 and a sidewall portion 22 extending from the base 
10 portion defining a storage compartment 24. A lip portion 26 

extends from the sidewall portion 22 providing an area 28 for 
the lid 14 to rest and be attached to the receptacle 12. 

In another embodiment of the multilayer container of the 
1 5 present invention to further prevent permeation of oxygen into 

the storage compartment, as shown in Fig. 2, the receptacle 12 
has an outer layer 30 comprising at least one thermoplastic 
material. The outer layer 30 is positioned such that the barrier 
layer 1 6 is between the food contact layer 1 8 and the outer 
20 layer 30. An adhesive layer 32 laminates the barrier layer 1 6 

and the outer layer 30 and second adhesive layer 34 laminates 
the barrier layer 16 and the food contact layer 18. The adhesive 
layers 32 and 34, in addition to boding the layers, act as a 
sealant preventing oxygen from circumventing the barrier layer 
25 16. 
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To further prevent oxygen circumventing the b ^ 
16, as shown in FIG. 2 the barrier layer 16 can be for 
having a smaller outside flange dimension than tNe foP"ta 
layer 18 and the outer layer 30 allowing the barrier la»6 ^ 
be encapsulated between the these layers using, for - 
spot weld 36. The corresponding lid is formed having* < 



structure 



The lid can be attached to the receptacle u singnuir%toer 
of techniques known in the art, including use of heat>a»r.Q t> V 
either conduction, induction (RF) sealing, impluse restate 
wire, ultrasonic, vibrational. IR or other known heatsaUng 
apparatus. Alternatively, adhesives or spot welding can be 



used. 



Thermoplastic materials suitable for use in the present 
invention must be capable o. withstending retort condhrons. .. e . 
autoclaving in steam et 275°F for 30 minutes. Such mater, als 
are prepared by methods we.. Known in the art. A variety of 
m ethods for making suitable PET nomopCymers and copolymers 
are we., known in the art. For example, one suitab.e PET for use 
in the present invention is prepared by the reaction of e.ther 
tereph.ha.ic acid or dimethyl terephtha.a«e with ethylene 9 .y Col . 
Verious copo.ymers of PET have been deve.o P ed and are a.so 
prepered by methods we.l known to the s»ed artisan. Suitable 
thermoplastic aromatic po.yester is a.so ava,.ab.e commercial 
from a number of vendors. Especial preferred commercial 
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available thermoplastic aromatic polyesters include Eastman 
Kodak Company's Kodar® or Eastar® A 150, Kodar® or Eastar'" 
9921, Kodapak® or Eastapak™ 7352, Kodar® or Eastar™ 992 1W 
and Eastman™ 1339; Shell's Traytuff™ 8006; DuPont's Crystar™ 
1 927 and Selar™ PT7067; and Shell's Traytuff™ CPET. 

Suitable PCTA copolymers e.g., Kodar® or Eastar'" A150, 
for use in the present invention are prepared by the reaction of 
terephthatic acid isophthalic acid, and cyclohexane dimethanol. 
Kodar® or Eastar™ A 150 is one preferred commercially available 
PCTA for use in the present invention. Preferred commercially 
available PETs include a PET homopoiymer produced from 
dimethyl terephthalate and ethylene glycol such as Kodapak® or 
Eastapak™ 7352; a PET copolymer comprising terephthalic acid, 
isoterephthalic acid and ethylene glycol such as Shell's 
Traytuff™ 8006; and a CPET such as Shell's Traytuff™ CPET. A 
combination of crystalline poly(ethyiene terephthalate) and 
amorphous poly (ethylene terephthalate) may also be used. 

In producing the dual ovenable embodiment of the present 
invention it is necessary to select a thermoplastic material that 
can withstand conventional oven temperatures. Crystallized PET 
(CPET) is a preferred thermoplastic material for such 
applications. 
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The outer layer and the inner food contact layers 
preferably have a thickness about 2 mils to about 50 mils, ^ost 
preferably, about 7 mils to about 25 mils. 

Suitable thermotropic LCPs for use in the present 
mention include wholly and partia.ly aromatic polyesters *nC 
polyesters such as those disdosed in U-S ^ ^ 
3.991,014. 4.067.852, 4,083,829, 4,130,545, 4.161,470. 
4,318.842, and 4,468,364. 

Preferred thermotropic LCPs include wholly or partlrlly 
erometic popsters or copo.yesters. Parhcuiarly preferred 
co po.yesters include VECTRA* (Hoechet-Celenese. XYD/R 
(Amoo o Performance Products, end ZENITE 1 " IE. I. duPon „e 
Nemours.. Other preferred thermotropic liquid crystal poVnws 
inclu de SUMIKASOPER* and EKONOL" (Sumitomo Chenr,oa.>. 
DuPont HX-, RODRUN* (UnitHca, and GRANLAR" (GranrimonO . 

Vectra* A950. sold by Hoechst-Celanese Corporation. 
Summit. New Jersey is one preferred wholly eromatic 
oopolyester. This po.ymer has been reported to cons,s, 
essentially of about 25-27 percent o, 6-oxy-2-nap thoy. 
m „ie.ies and about 73-76 percent of p-oxybenzoyl mo,et, es . es 
described in example 4 of U.S. Patent No. 4,468,364 .nd In G. 
w calundann et el.. "Anisotropic Polymers, Their Synthesis end 
Properties", reprinted from Proceedings of the Robert A Welch 
Conferences on Chemice. Research. XXV! Synthehc Po.ynters, 
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November 15-17, 1982, Houston, Texas, pp. 247-291 (see 
especially pp. 263-265). 

Another particularly preferred thermotropic LCP is 
ZENITE™. This polymer has been reported to consist of hydroxy- 
benzoic acid/phenyl hydroquinone/dimethyl-napthylene 
dicarboxylate units. 

In the production of LCP films from the polymers 
described above, the polymer is melt extruded, e.g., through a 
slot die, a circular, counter-rotating die, or a circular rotating 
trimodal die. 

Multiaxialiy oriented LCP films are preferably used. Such 
films can be made from thermotropic LCPs by methods 
described in U.S. Patent Nos. 4,966,807 and 5,288,529. 

The gross oxygen package transmission rate (GTR) 
required to achieve a three year shelf life depends on a number 
of factors, including the barrier performance of the container, 
oxygen remaining in the head space, food type, tray geometry 
and lidstock performance. Based on theory a three year shelf 
life can normally be achieved by having a package oxygen 
transmission rate of 0.3 cc/year. Thus, for example, with a 
starch/vegetable or dessert size tray that has an approximate 
inner dimensions of 4.75 x 3 x 1.25 in. deep with a practical 
capacity of 7.5 fl. oz., assuming an LCP permeability of .005 to 
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.01 cc-mil/100 in 2 day-atm., to attain a three year shelf life the 
thickness of the LCP film would be about 3.5 to 7 mils. 

The thickness of the barrier layer depends upon the 
oxygen and water vapor permeability of the LCP film. The LCP 
film has an oxygen permeability in the range of about 0.008 to 
about 0.100 cc-mil/100 in. 2 24hr-atm. at 23 °C. Most 
preferably, about 0.008 to about 0.040 cc-mil/100 in. 2 24hr-atm. 
at 23°C. The LCP film also has a water vapor permeability in 
the range of about 0.008 to about 0.10 gm-mi!/100in 2 -24 hr- 
atm. Most preferably, the LCP film has a water vapor 
permeability in the range of about 0.008 to about 0.05 gm- 
mil/100in 2 -24 hr-atm. The thickness of the barrier layer may 
range from about 0.10 mils to about 20 mils. Preferably, about 
0.5 mils to about 10 mils. Most preferably, about 1 mil to about 
5 mils. 

In the multi-layer container as described herein, a tie or an 
adhesive layer may also be present between the layers. 
Laminates using this invention may include any suitable tie layer 
or adhestves known in the art and may include polyurethane 
curing adhesives, anhydride modified polyoefins, such as graft 
copolymers of maleic anhydride and ethylene, ethylene acrylic 
acid copolymers, ethylene methyl acrylate copolymers, PP and 
EVA blends or copolymers or other synthetic adhesive resins. 
The selected adhesive should be stable under retort conditions. 
A food grade adhesive that conforms to FDA regulations 21 
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CFR1 75.105 and 21 CFR177.1 390 is preferred. Such a 
preferred adhesive is the polyester based adhesive Morton 
76T198. 

The multilayer container of the present invention may be 
formed by any of the conventional processes for making 
multilayer films, including laminations, extrusions, coextrusions, 
blown extrusion, extrusion coatings, and the like, and 
combinations thereof. 

For example, the receptacle of the multilayer container of 
the present invention may be produced by forming each layer of 
the receptacle, for example when the receptacle is a tray, as a 
separate molded tray. Each layer is then bonded together to 
form the multilayer container using, for example, an adhesive or 
thermally bonded. 

The three layer embodiment of the multilayer container 
may be produced by forming each layer of the receptacle, for 
example when the receptacle is a tray, as three separate molded 
trays. As shown in FIG. 2, the tray forming the barrier layer can 
have a smaller outside flange dimensions allowing the barrier 
layer to be encapsulated between the outer layer and the inner 
food contact layer thus preventing oxygen from circumventing 
the barrier layer. 
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The multilayer container of the present invention can also 
be produced by separately extruding each layer and laminating 
each layer together using, for example, adhesives or tie layers. 
The laminated layers are then thermoformed into the final 
receptacle and lid. 

The multilayer container of the present invention can 
further be produced by coextrudrng a laminate consisting of the 
thermoplastic and barrier layers with an adhesive layer between 
the thermoplastic and barrier layers. The laminate is then 
cooled, cut to the desired size and thermoformed into the final 
tray. Alternatively, the coextruded laminate is extruded onto a 
mold and thermoformed while still in a piasticated state. 

When the multilayer container is subjected to autoclaving 
in steam at 275 °F for 30 minutes, the container substantially 
retains all original dimensions without significant undesirable 
buckling, wrinkling or distortion. Thus, it may be used for 
sterilization processing of foods or liquids. The container may 
be used in a microwave oven. In embodiments in which 
thermoplastic materials which can withstand convection oven 
temperatures of up to about 400 °F to about 450 °F, the 
container can also be used in a conventional oven. 

The following non-limiting example is given by way of 
illustration and is not intended to be considered a limitation of 
this invention. 
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EXAMPLE 1 
Multilayer Container Fabrication Procedures 
A multilayer container of the present invention was 
fabricated using three separate trays bonded together in a 
5 manner that significantly reduces oxygen permeation through 

the container. The three layers, designated as food contact, 
barrier and outer were thermoformed using a series of custom 
molds. 

1 0 The food contact and outer layers were fabricated using a 

coextruded sheet stock consisting of crystalline poly (ethylene 
terepthalate) (CPET) and amorphous poly(ethylene terepthalate) 
(APET). The food contact and outer trays were respectively 25 
and 43 mils thick and were produced using Eastman sheet stock 

15 (1 2822 and 9921 ). The outer tray had the APET surface on the 

inside. The food contact tray had the APET surface on the outer 
side. The barrier layer was made of liquid crystalline polymer 
(LCP) (Hoechst-Celanese Vectra A-950) and was 12 mils 
mil) thick. 

20 

The tray dimensions are illustrated in Figure 3 and set 
forth below in Table 1 . 
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Table 1 (dimensio ns in inches) 
38 I 40 



Food Container 
Layer 

Barrier Layer 
Outer Layer 



0.50 4.50 



0.25 4.00 
0.50 4.50 



42 



3.50 



3.50 



3.50 



46 



6.00 5.00 



5.45 4.95 
6.00 5.00 



48 



50 I 






1 .07 




J "1.14 


|4.0 


I 1 .21 
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A 0.5 inch wide Up was used to seal the individual trays 
into a unified container. 

A food grade adhesive and ultrasonic welding techniques 
were used to produce the three layer multilayer container. The 
food grade adhesive (Morton 76T198) is a polyester based 
adhesive that conforms to FDA regulation 21 CFR175.105 and 
21CFR177 1390. The ultrasonic spot welding system used a 
hand held ultrasonic gun and a spot welding horn 62, as shown 
in Fig. 4. The dimensions of the horn were selected based on 
the thickness (T) of the plastic sheet, as shown in Fig. 4 the 
distance between points 54. The thickness of 56 and 58 are 
1 .5 times T. The thickness of 60 is three times T. 

The procedure for assembling the three layer container 
was as follows: 



25 
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1 . The lip of the LCP tray was cut back 0.25 inches leaving 
a 0.25 inch lip. 

2. A 1 inch wide band of adhesive was applied to the top of 
5 the LCP tray covering the lip and extending down onto 

the tray side wall. 

3. A inch wide band of adhesive was applied to the top of 
the outer tray covering the lip and extending down onto 

10 the tray side wall. 

4. The adhesive was allowed to cure for 24 hours in 
accordance with the manufacturers specifications. 



15 5. 



The three trays are then assembled and held together 
using pressure. 



6. The outer and food contact tray lips where the APET 

surfaces come in contact were sealed together using the 
20 ultrasonic spot welding apparatus described above. 

Welds were approximately 0.0625 inches from the middle 
LCP tray and about 0. 1 5 inches apart. 

25 7 - The adhesive is then allowed to cure for 7 to 14 days. 

In the final configuration the spot welds provide the bond 
strength between the inner and outer trays. The adhesive 
30 primarily serves as a sealant to the permeation of oxygen around 

the LCP barrier layer and into the container. 

The foregoing description of the invention is merely 
illustrative thereof, and it is understood that variations and 
modifications can be effected without departing from the spirit 
or scope of the invention as set forth in the following claims. 
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We Claim: 

1 . A retortable multilayer container comprising: 

(a) a receptacle having a barrier layer comprising a 
thermotropic liquid crystal polymer (LCP) film and hr>/ 

5 food contact layer comprising at least one thermopla^o 

material, said receptacle having a base portion and a 
side wall portion extending from said base portion ctefttrig 
a storage compartment; and 

(b) a lid having a barrier layer comprising a thermotrf>ie 

10 liquid crystal polymer (LCP) film and an inner food cnta ct 

layer comprising at least one thermoplastic material . 



2. The multilayer container of claim 1, wherein said 
15 receptacle further comprises a lip portion extending from 

said sidewall portion, wherein said lid rests at leasion 
said tip portion of said receptacle. 



3. The multilayer container of claim 1, wherein said 
20 receptacle and lid further comprise an outer layer 

comprising at least one thermoplastic material, seid outer 
layer positioned such that said barrier layer is between 
said food contact layer and said outer layer. 



25 4. 



The multilayer container of claim 1 , wherein the 
thermoplastic material is selected from the group 
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consisting of polypropylene and polyethylene 
terephthalate). 



5. The multilayer container of claim 4, wherein the 

5 thermoplastic material is poly (ethylene terephthalate). 

6. The multilayer container of claim 5, wherein the 
poly(ethylene terephthalate) is crystalline polyethylene 
terephthalate). 

7. The multilayer container of claim 5, wherein the 
polyethylene terephthalate) is a combination of crystalline 
polyethylene terephthalate) and amorphous polyethylene 
terephthalate). 

15 

8. The multilayer container of claim 1, wherein said liquid 
crystal polymer film comprises one or more wholly or 
partially aromatic polyesters or copolyester. 

20 9 - Tne multilayer container of claim 8, wherein the wholly 

aromatic polyester or copolyester comprises 6-oxy-2- 
naphthoyl and p-oxybenzoyl moieties. 

10. The multilayer container of claim 9, wherein the wholly 
25 aromatic polyester or copolyester comprises Vectra™ A- 

950. 



i 
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Tha multilayer container of claim 8, wherein the .hoi 
aromatic polyester or copolyester comprises hydroxy 
benzoic acid/phenyl hydroquinone/dimethyl-napthyle t 

dicarboxylate units. 

The multilayer container of claim 8. wherein the »h Vv 
aromatic polyester or copolyester comprises ZENITH. 

The multilayer container o. c.aim 8. wherein the wrt.y 
aromatic polyester or copolyester is XYDAR™. VECttA- 

SUMIKASUPER®. EKONAL-. HT. ZEN1TE™. RODR IN* or 
GBANUAR™- 

The multilayer container of claim 1 . wherein the 
thermotropic liquid crystal polymer film has an oxv,en 
payability in the range of 0.008 to 0.100 ccm.n CO 
in. 2 24hr-atm. 

The multilayer container of claim 1 . wherein the 
thermotropic liquid crystal polymer film has a wat*r vapor 
permeability in the range of about 0.008 to about O.io 
g m-mil/100in 2 -24hr-atm. 

The multilayer container of claim 1 . wherein the LCP f„ m 
is multiaxially-oriented. 
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15 



17. The multilayer container of claim 1 or 3. wherein the 
outer structural layer and the inner food contact layer has 
a thickness between 5 mils and 50 mils. 

18. The multilayer container of claim 1, wherein the 
barrier layer has a thickness between .25 mils and 20 
mils. 



19. The multilayer container of claim 1 , wherein the 
receptacle storage compartment has a filling volume of 
about .2 to 20 liters. 

20. The multilayer container of claim 2, wherein said lid is 
heat sealed to said receptacle. 

21 . The multilayer container of claim 1 , further comprising 

an adhesive layer laminating the barrier layer and the food 
contact layer. 



20 22. The multilayer container of claim 3, further comprising 

an adhesive layer laminating the barrier layer and the 
outer layer and an adhesive layer laminating the barrier 
layer and the food contact layer. 

23. A receptacle having a barrier layer comprising a 

thermotropic liquid crystal polymer (LCP) film and inner 
food contact layer comprising at least one thermoplastic 
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10 



i« wax/ina a base portion and a 
sidewall portion extenomy 



24. 



15 



25. 



a storage compartment 



ture having a barrier layer comprsi9 
A flayer struc ^ ^ ^ 

thermotropic liquid cry thermopile 
food contact layer coming at 

rr»aterial. 

a. .»i ovenable container conr»fris\n Q : 
ta , a receptacle comprising CPET. a W«r 

layer co— eceptac|e havjng . bas e p.«en and 

~:r ,, ■"' p '~ , 
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